Carbamylcholine and phorbol esters desensitize muscarinic receptors by different mechanisms in rat pancreatic acini.
Pretreatment of rat pancreatic acini with phorbol 12-myristate, 13-acetate (PMA), a protein kinase C (PK-C) activator, caused the desensitization of carbamylcholine (CBC)-induced amylase release in a concentration- and time-dependent fashion. The less potent phorbol-12, 13-dibutyrate (PDBu) also provoked a desensitization, but the inactive 4-alpha-phorbol-12,13-didecanoate had no effect. PMA or PDBu also significantly reduced subsequent amylase release induced by caerulein or secretin in contrast to CBC, which only reduced amylase release induced by CBC or secretin. Preincubation of acini with PMA did not lead to a decrease in PMA or A23187-stimulated amylase release. A 3 h resting period did not restore the desensitization induced by PMA or PDBu. Pretreatment with PMA did not cause changes in muscarinic receptor high- and low-affinity populations as observed with CBC pretreatment. The PK-C inhibitor H-7 completely prevented the desensitization induced by PDBu but not that induced by CBC. TMB-8, another PK-C inhibitor, also completely prevented the desensitization induced by PDBu but only partially that induced by CBC. These results suggest that phorbol esters can induce desensitization of muscarinic receptor-stimulated amylase release by a different mechanism than that involved in muscarinic agonist-induced desensitization.